Abstract. In the present paper, we establish some interesting integrals involving the product of Bessel function of the first kind with Jacobi polynomial, which are expressed in terms of Kampé de Fériet and Srivastava and Daoust functions. Some other integrals involving the product of Bessel (sine and cosine) function with ultraspherical polynomial, Gegenbauer polynomial, Tchebicheff polynomial, and Legendre polynomial are also established as special cases of our main results. Further, we derive an interesting connection between Kampé de Fériet and Srivastava and Daoust functions.
Introduction
Some very interesting integrals associated with a variety of special functions have been established by many authors (see, [9] , [10] , [13] , [14] ). Very recently, Choi and Agarwal [11] gave some interesting unified integrals involving the Bessel function of the first kind, which are expressed in terms of generalized (Wright) The Bessel function J ν (z) of the first kind and order ν is defined by (see [4] , [7] ) 3)
The Jacobi polynomial P (α,β) n (z) is defined by (see [4] , [7] )
−n, 1 + α + β + n; 4) or equivalently,
From (1.4) and (1.5) it follows that P (α,β) n (z) is a polynomial of degree n and that
For β = α, the polynomial P (α,α) n (z) is called the ultraspherical polynomial and
where C µ n (z) is the Gegenbauer polynomial (see [4] , [7] ),
where T n (z) and U n (z) are the Tchebicheff polynomials of the first and second kind, (see [4] , [7] ) and 10) where P n (z) is the Legendre polynomial (see [4] , [7] hypergeometric function in a slightly modified notation (see [7] ): 11) where, for convergence,
Srivastava and Daoust [7] multivariable hypergeometric function is given as follows: 12) where the multiple hypergeometric series converges absolutely under the parametric variable constraints, and (λ) ν denotes the well known Pochhammer symbol.
In our present investigation, we also need to recall the following Obhettinger's integral formula [5] :
Main results
In this section, we establish two interesting integrals involving the product of Bessel function with Jacobi polynomial, which are expressed in terms of Kampé de Fériet and Srivastava and Daoust functions. Proof. In order to derive (2.1), we denote the left-hand side of (2.1) by I, expanding the Bessel function J ν and Jacobi polynomial P (α,β) n with the help of (1.1) and (1.4) and interchanging the order of integration and summation (which is verified by uniform convergence of the involved series under the given conditions), we get
Theorem 2.1. The following integral formula (in terms of Kampé de Fériet) holds true: For
Using (1.13) in the above expression and after a little simplification, we get
Now separating the k-series into its even and odd terms and then using the result (A) m+n = (A) m (A + m) n in the second term of the given expression, we get
Finally after a little simplification, summing up the above series with the help of (1.11), we arrive at the right-hand side of (2.1). This completes the proof.
Theorem 2.2. The following integral formula (in terms of Srivastava and Daoust function)
holds true: Proof. In order to derive (2.5), we denote the left-hand side of (2.5) by I ′ , expanding J ν and P (α,β) n in their series form and then using the lemma (see [4] ):
we get
On using (1.13) in the above expression and after a little simplifications, we arrive at 
Finally, summing up the above series with the help of (1.12), we arrive at the right-hand side of (2.5). This completes the proof.
Remark 1.
On setting α = β = b = 0 and using P (0,0) n (1) = 1 in (2.1) and (2.5), respectively, the resulting identities reduce to Theorem 1 of Choi and Agarwal [11] .
Special cases
In this section, first, we give some integral formulas involving the product of Bessel function with ultraspherical polynomial, Gegenbauer polynomial, Tchebicheff polynomial and Legendre polynomial and then we derive some other integrals involving the product of sine (cosine) function with Jacobi polynomial, ultraspherical polynomial, Gegenbauer polynomial, Tchebicheff polynomial and Legendre polynomial as special cases of our main results. 
Corollary 3.1. The following integral formula holds true under the same condition of Theorem

2.1:
where P (α,α) n (z) is the ultraspherical polynomial (see [4] , [7] ).
This corollary can be established with the help of Theorem 2.1 by putting β = α.
Corollary 3.2. The following integral formula holds true under the same condition of Theorem
2.1:
∆(2; −n + 1), ∆(2; 1 + 2l + n);
),
where C l n (z) is the Gegenbauer polynomial (see [4] , [7] ).
The above corollary can be established with the help of Theorem 2.1 by putting β = α = l − 1 2 and then using (1.7). where T n (z) is the Tchebicheff polynomial of the first kind (see [4] , [7] ).
Corollary 3.3. The following integral formula holds true under the same condition of Theorem
2.1:
The above corollary can be established with the help of Theorem 2.1 by putting β = α = − 1 2 and then using (1.8). 
Corollary 3.4. The following integral formula holds true under the same condition of Theorem
2.1:
where U n (z) is the Tchebicheff polynomial of the second kind (see [4] , [7] ).
The above corollary can be established with the help of Theorem 2.1 by putting β = α = 1 2
and then using (1.9). where P n (z) is the Legendre polynomial (see [4] , [7] ).
Corollary 3.5. The following integral formula holds true under the same condition of Theorem
2.1:
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The above corollary can be established with the help of Theorem 2.1 by putting β = α = 0 and then using (1.10). ) and x > 0, ∆(2; −n), ∆(2; 1 + α + β + n); ∆(2; −n + 1), ∆(2; 2 + α + β + n); ∆(2; −n), ∆(2; 1 + α + β + n); The above corollary can be established with the help of Theorem 2.1 by putting ν = − 
Connection between the Kampé de Fériet and Srivastava and Daoust functions
In this section, we gives an interesting relation between Kampé de Fériet and Srivastava and Daoust functions as follow: The above relation can be established by comparing (2.1) and (2.5).
Concluding remarks
In the present investigation, we have established some unified integral formulas, which are expressed in terms of Kampé de Fériet and Srivastava and Daoust functions. Further, we have derived a connection between Kampé de Fériet and Srivastava and Daoust functions from our main results. Also, it is noticed that, the Bessel function can be expressed in terms of the Fox H -function. Therefore, the results presented in this paper are easily converted in terms of the Fox H -function after some suitable parametric replacement.
